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Abstract. While challenging, the dense segmentation of histology im-
ages is a necessary first step to assess changes in tissue architecture and
cellular morphology. Although specific convolutional neural network ar-
chitectures have been applied with great success to the problem, few
effectively incorporate visual context information from multiple scales.
With this paper, we present a systematic comparison of different ar-
chitectures to assess how including multi-scale information affects seg-
mentation performance. A publicly available breast cancer and a locally
collected prostate cancer datasets are being utilised for this study. The
results support our hypothesis that visual context and scale plays a cru-
cial role in histology image classification problems.
Keywords: Digital pathology, whole slide imaging, dense segmentation,
deep learning.
1 Introduction
Statistical learning approaches, primarily those embodied by deep learning,
have demonstrated the potential for advancing our ability to extract information
from histology images. The concept of end-to-end learning has been applied to
predict cancer grade [1], genotype [2], and outcome [3] directly from the digitised
haematoxylin and eosin (H&E) images. As opposed to summarising the vast
amount of information in the form of a single number or category, we aim to
capture potentially diagnostically relevant information and to support a more
objective decision making process. Providing a dense segmentation of the entire
image is a challenging and important first step towards achieving this goal.
Tissue architecture is characterised by an organ-specific hierarchical assem-
bly of various components (e.g. stroma, epithelium, glands, blood vessels), their
shape and topology. Progressing disease can severely disrupt this multi-scale or-
ganisation. Examples like those shown in Figure 1 illustrate how the increased
amount of visual context improves the likelihood of correct identification. Clas-
sical medical imaging and computer vision research provides numerous examples
on how information from multiple scales can be utilised. More recently, various
deep learning approaches [4] have been introduced that effectively learn visual
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Fig. 1. Visual context. The different images of the scene containing a jumping cat
effectively highlight that the correct interpretation of a scene depends on visual context.
We content the accuracy of dense segmentation of histology images into different tissue
types depends on our ability to make effective use of multiple scales.
context directly from training data. With this paper we provide a more system-
atic comparison of these approaches and study how these effect the ability of
differentiating between different tissue components. In addition, we introduce a
computational model that utilises feature sharing across scales and learns de-
pendencies between scales using long-short term memory (LSTM) unit [5].
An openly available collection of breast cancer samples [6] and a local col-
lection of prostate cancer histology provide the necessary disease context. An
overview of the relevant deep learning approaches is provided in Section 2. The
set of architectures that are being used for a comparison and details of the
datasets used in this study are being presented in Section 3. Our results in Sec-
tion 4 give a strong indication that the modelling visual context impacts the
quality of dense segmentation of histology images. While these results are ex-
tremely encouraging, we need to take shortcomings of the datasets into account.
In our conclusions we outline what future studies are necessary to overcome the
bias included in the present datasets.
2 Related Work
Two main approaches to medical image segmentations are semantic segmen-
tation and patch-wise classification. For example, Ronneberger et al. [7] incorpo-
rate a dense prediction step in their U-Net convolutional neural network (CNN)
architecture, which has been applied with great success to a range of biomedical
applications. Zhang et al. [8] use a patch-based CNN approach to segment re-
gions of infant MR brain images. In whole slide histology image segmentation,
patch-based prediction models appear to dominate the landscape since the lack
of comprehensive annotation ground-truth prohibits the use of semantic seg-
mentation approach. Patch-based approaches have proven successful in various
applications [9, 10]. To detect cancer metastases in breast atypical lymph nodes
at a fine-grained level, Wang and colleagues [9] divide large whole slide images
into small patches and employ a CNN to assign a prediction score to every
patch. The final decision is aggregated from the micro predictions. Nonethe-
less, processing each patch independently does not take contextual information
and long range spatial dependencies into account. To address this shortcoming,
Moeskops et al. [11] extract patches of different sizes centred at the same pixel
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<latexit sha1_base64="4gnuXD/DK6fCiDxEIDlhwz41Zps=">AAAB7nicbVB NS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjxWMLbQhrLZbtqlm03cnQgl9E948aDi1d/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfd ZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuLaiETd4yTlQUyHSkSCUbRSx3N7KGJu+tWaW3fnIKvEK0gNCrT61a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9M h71qqqF0S5PN7p+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQW5UGmGXLHFoiiTBBMye54MhOYM5cQSyrSwtxI2opoytBFVbAje8surxL+oX9fdu0a t2SjSKMMJnMI5eHAJTbiFFvjAQMIzvMKb8+i8OO/Ox6K15BQzx/AHzucP/PSPbg==</latexit><latexit sha1_base64="4gnuXD/DK6fCiDxEIDlhwz41Zps=">AAAB7nicbVB NS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjxWMLbQhrLZbtqlm03cnQgl9E948aDi1d/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfd ZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuLaiETd4yTlQUyHSkSCUbRSx3N7KGJu+tWaW3fnIKvEK0gNCrT61a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9M h71qqqF0S5PN7p+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQW5UGmGXLHFoiiTBBMye54MhOYM5cQSyrSwtxI2opoytBFVbAje8surxL+oX9fdu0a t2SjSKMMJnMI5eHAJTbiFFvjAQMIzvMKb8+i8OO/Ox6K15BQzx/AHzucP/PSPbg==</latexit><latexit sha1_base64="4gnuXD/DK6fCiDxEIDlhwz41Zps=">AAAB7nicbVB NS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjxWMLbQhrLZbtqlm03cnQgl9E948aDi1d/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6MEmmGfd ZIhPdCanhUijuo0DJO6nmNA4lb4fjm5nffuLaiETd4yTlQUyHSkSCUbRSx3N7KGJu+tWaW3fnIKvEK0gNCrT61a/eIGFZzBUySY3pem6KQU41Cib5tNLLDE8pG9M h71qqqF0S5PN7p+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQW5UGmGXLHFoiiTBBMye54MhOYM5cQSyrSwtxI2opoytBFVbAje8surxL+oX9fdu0a t2SjSKMMJnMI5eHAJTbiFFvjAQMIzvMKb8+i8OO/Ox6K15BQzx/AHzucP/PSPbg==</latexit>
P
<latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVD LSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoePWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzA QqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45 nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFuWKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU 4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVD LSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoePWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzA QqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45 nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFuWKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU 4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVD LSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoePWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzA QqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45 nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFuWKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU 4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit>
CNN
<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit>
5⇥
<latexit sha1_base64="iliZc0WaPwjRXhG52I3HRPU1+fk=">AAAB7XicbVB NS8NAEJ3Ur1q/qh69LBbBU0mkot4KXjxWMLbQhrLZbtqlm03YnQgl9Ed48aDi1f/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfd ZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRS+7KHIuamX625dXcOskq8gtSgQKtf/eoNEpbFXCGT1Jiu56YY5FSjYJJPK73M8JSyMR3 yrqWK2iVBPj93Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGz38lAaM5QTiyhTAt7K2EjqilDm1DFhuAtv7xK/Iv6Td29b9S ajSKNMpzAKZyDB1fQhDtogQ8MxvAMr/DmpM6L8+58LFpLTjFzDH/gfP4AlEiPOA==</latexit><latexit sha1_base64="iliZc0WaPwjRXhG52I3HRPU1+fk=">AAAB7XicbVB NS8NAEJ3Ur1q/qh69LBbBU0mkot4KXjxWMLbQhrLZbtqlm03YnQgl9Ed48aDi1f/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfd ZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRS+7KHIuamX625dXcOskq8gtSgQKtf/eoNEpbFXCGT1Jiu56YY5FSjYJJPK73M8JSyMR3 yrqWK2iVBPj93Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGz38lAaM5QTiyhTAt7K2EjqilDm1DFhuAtv7xK/Iv6Td29b9S ajSKNMpzAKZyDB1fQhDtogQ8MxvAMr/DmpM6L8+58LFpLTjFzDH/gfP4AlEiPOA==</latexit><latexit sha1_base64="iliZc0WaPwjRXhG52I3HRPU1+fk=">AAAB7XicbVB NS8NAEJ3Ur1q/qh69LBbBU0mkot4KXjxWMLbQhrLZbtqlm03YnQgl9Ed48aDi1f/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTx6NEmmGfd ZIhPdCanhUijuo0DJO6nmNA4lb4fj25nffuLaiEQ94CTlQUyHSkSCUbRS+7KHIuamX625dXcOskq8gtSgQKtf/eoNEpbFXCGT1Jiu56YY5FSjYJJPK73M8JSyMR3 yrqWK2iVBPj93Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP+8bobRdZALlWbIFVssijJJMCGz38lAaM5QTiyhTAt7K2EjqilDm1DFhuAtv7xK/Iv6Td29b9S ajSKNMpzAKZyDB1fQhDtogQ8MxvAMr/DmpM6L8+58LFpLTjFzDH/gfP4AlEiPOA==</latexit>
P
<latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVD LSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoePWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzA QqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45 nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFuWKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU 4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVD LSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoePWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzA QqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45 nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFuWKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU 4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVD LSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoePWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzA QqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45 nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFuWKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU 4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit>
CNN
<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit>
2.5⇥
<latexit sha1_base64="5mf2lDhnG2o3KP9pVROCPpFPCuw=">AAAB73icbVB NS8NAEJ3Ur1q/qh69LBbBU0hKRb0VvHisYGylDWWz3bRLdzdhdyOU0F/hxYOKV/+ON/+N2zYHbX0w8Hhvhpl5UcqZNp737ZTW1jc2t8rblZ3dvf2D6uHRg04yRWh AEp6oToQ15UzSwDDDaSdVFIuI03Y0vpn57SeqNEvkvZmkNBR4KFnMCDZWeqy7Fz3DBNX9as1zvTnQKvELUoMCrX71qzdISCaoNIRjrbu+l5owx8owwum00ss0TTE Z4yHtWiqxXRLm84On6MwqAxQnypY0aK7+nsix0HoiItspsBnpZW8m/ud1MxNfhTmTaWaoJItFccaRSdDsezRgihLDJ5Zgopi9FZERVpgYm1HFhuAvv7xKgrp77Xp 3jVqzUaRRhhM4hXPw4RKacAstCICAgGd4hTdHOS/Ou/OxaC05xcwx/IHz+QNyKY+s</latexit><latexit sha1_base64="5mf2lDhnG2o3KP9pVROCPpFPCuw=">AAAB73icbVB NS8NAEJ3Ur1q/qh69LBbBU0hKRb0VvHisYGylDWWz3bRLdzdhdyOU0F/hxYOKV/+ON/+N2zYHbX0w8Hhvhpl5UcqZNp737ZTW1jc2t8rblZ3dvf2D6uHRg04yRWh AEp6oToQ15UzSwDDDaSdVFIuI03Y0vpn57SeqNEvkvZmkNBR4KFnMCDZWeqy7Fz3DBNX9as1zvTnQKvELUoMCrX71qzdISCaoNIRjrbu+l5owx8owwum00ss0TTE Z4yHtWiqxXRLm84On6MwqAxQnypY0aK7+nsix0HoiItspsBnpZW8m/ud1MxNfhTmTaWaoJItFccaRSdDsezRgihLDJ5Zgopi9FZERVpgYm1HFhuAvv7xKgrp77Xp 3jVqzUaRRhhM4hXPw4RKacAstCICAgGd4hTdHOS/Ou/OxaC05xcwx/IHz+QNyKY+s</latexit><latexit sha1_base64="5mf2lDhnG2o3KP9pVROCPpFPCuw=">AAAB73icbVB NS8NAEJ3Ur1q/qh69LBbBU0hKRb0VvHisYGylDWWz3bRLdzdhdyOU0F/hxYOKV/+ON/+N2zYHbX0w8Hhvhpl5UcqZNp737ZTW1jc2t8rblZ3dvf2D6uHRg04yRWh AEp6oToQ15UzSwDDDaSdVFIuI03Y0vpn57SeqNEvkvZmkNBR4KFnMCDZWeqy7Fz3DBNX9as1zvTnQKvELUoMCrX71qzdISCaoNIRjrbu+l5owx8owwum00ss0TTE Z4yHtWiqxXRLm84On6MwqAxQnypY0aK7+nsix0HoiItspsBnpZW8m/ud1MxNfhTmTaWaoJItFccaRSdDsezRgihLDJ5Zgopi9FZERVpgYm1HFhuAvv7xKgrp77Xp 3jVqzUaRRhhM4hXPw4RKacAstCICAgGd4hTdHOS/Ou/OxaC05xcwx/IHz+QNyKY+s</latexit>
A B C D
Single scale
Cat
<latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVD LSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBxat/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc +T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzW LhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC88WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3A Mp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit><latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVD LSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBxat/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc +T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzW LhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC88WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3A Mp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit><latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVD LSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBxat/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc +T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzW LhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC88WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3A Mp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit>
P
<latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVD LSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoePWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzA QqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45 nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFuWKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU 4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVD LSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoePWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzA QqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45 nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFuWKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU 4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVD LSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoePWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzA QqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45 nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFuWKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU 4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit>
CNN
<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit>
E
Early 
fusion
Cat
<latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit><latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit><latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit>
CNN
<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit>
LSTM
<latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit>
P
<latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoe PWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzAQqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFu WKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoe PWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzAQqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFu WKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoe PWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzAQqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFu WKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit>
CNN module
<latexit sha1_base64="7V2w3jgS+nWM1jclmruHlM1BCYA=">AAAB+XicbVBNT8JAEN3iF+JX0aOXjcTEEymGRL2RcPFEMLFCAg3ZbrewYbdtdqcqqfwULx7Ue PWfePPfuEAPCr5kkpf3ZnZnnp8IrsFxvq3C2vrG5lZxu7Szu7d/YJcP73ScKspcGotYdX2imeARc4GDYN1EMSJ9wTr+uDnzO/dMaR5HtzBJmCfJMOIhpwSMNLDLfWCPkDVbLSzjIBVsOrArTtWZA6+SWk4qKEd7YH/1g5imkkVABdG6V3MS8DKigFPzXqmfapYQOiZD1jM0IpJpL5uvPsWnRglwGCtTEeC5+nsiI1LrifRNpyQw0sveT PzP66UQXnoZj5IUWEQXH4WpwBDjWQ444IpREBNDCFXc7IrpiChCwaRVMiHUlk9eJe559arq3NQrjXqeRhEdoxN0hmroAjXQNWojF1H0gJ7RK3qznqwX6936WLQWrHzmCP2B9fkDl6WTuA==</latexit><latexit sha1_base64="7V2w3jgS+nWM1jclmruHlM1BCYA=">AAAB+XicbVBNT8JAEN3iF+JX0aOXjcTEEymGRL2RcPFEMLFCAg3ZbrewYbdtdqcqqfwULx7Ue PWfePPfuEAPCr5kkpf3ZnZnnp8IrsFxvq3C2vrG5lZxu7Szu7d/YJcP73ScKspcGotYdX2imeARc4GDYN1EMSJ9wTr+uDnzO/dMaR5HtzBJmCfJMOIhpwSMNLDLfWCPkDVbLSzjIBVsOrArTtWZA6+SWk4qKEd7YH/1g5imkkVABdG6V3MS8DKigFPzXqmfapYQOiZD1jM0IpJpL5uvPsWnRglwGCtTEeC5+nsiI1LrifRNpyQw0sveT PzP66UQXnoZj5IUWEQXH4WpwBDjWQ444IpREBNDCFXc7IrpiChCwaRVMiHUlk9eJe559arq3NQrjXqeRhEdoxN0hmroAjXQNWojF1H0gJ7RK3qznqwX6936WLQWrHzmCP2B9fkDl6WTuA==</latexit><latexit sha1_base64="7V2w3jgS+nWM1jclmruHlM1BCYA=">AAAB+XicbVBNT8JAEN3iF+JX0aOXjcTEEymGRL2RcPFEMLFCAg3ZbrewYbdtdqcqqfwULx7Ue PWfePPfuEAPCr5kkpf3ZnZnnp8IrsFxvq3C2vrG5lZxu7Szu7d/YJcP73ScKspcGotYdX2imeARc4GDYN1EMSJ9wTr+uDnzO/dMaR5HtzBJmCfJMOIhpwSMNLDLfWCPkDVbLSzjIBVsOrArTtWZA6+SWk4qKEd7YH/1g5imkkVABdG6V3MS8DKigFPzXqmfapYQOiZD1jM0IpJpL5uvPsWnRglwGCtTEeC5+nsiI1LrifRNpyQw0sveT PzP66UQXnoZj5IUWEQXH4WpwBDjWQ444IpREBNDCFXc7IrpiChCwaRVMiHUlk9eJe559arq3NQrjXqeRhEdoxN0hmroAjXQNWojF1H0gJ7RK3qznqwX6936WLQWrHzmCP2B9fkDl6WTuA==</latexit>
Concatenation module
<latexit sha1_base64="r0BhPvbbivFfpiGlBNBDQ6Gk5HY=">AAACA3icbVBLSwMxGMzWV62vVY+9BIvgqexKQb0VevFYwbWFtpRsNtuG5rEkWbEsPXjxr3jxo OLVP+HNf2O63YO2DgSGme9LMhMmjGrjed9OaW19Y3OrvF3Z2d3bP3APj+60TBUmAZZMqm6INGFUkMBQw0g3UQTxkJFOOGnN/c49UZpKcWumCRlwNBI0phgZKw3dat+QB5O1pLAKEbkKuYxSRmZDt+bVvRxwlfgFqYEC7aH71Y8kTjkRBjOkdc/3EjPIkDIU2/sq/VSTBOEJGpGepQJxogdZHmIGT60SwVgqe4SBufp7I0Nc6ykP7SRHZ qyXvbn4n9dLTXw5yKhIUhsQLx6KUwaNhPNGYEQVwYZNLUFYUftXiMdIIWxsbxVbgr8ceZUE5/WrunfTqDUbRRtlUAUn4Az44AI0wTVogwBg8AiewSt4c56cF+fd+ViMlpxi5xj8gfP5Aw6UmIM=</latexit><latexit sha1_base64="r0BhPvbbivFfpiGlBNBDQ6Gk5HY=">AAACA3icbVBLSwMxGMzWV62vVY+9BIvgqexKQb0VevFYwbWFtpRsNtuG5rEkWbEsPXjxr3jxo OLVP+HNf2O63YO2DgSGme9LMhMmjGrjed9OaW19Y3OrvF3Z2d3bP3APj+60TBUmAZZMqm6INGFUkMBQw0g3UQTxkJFOOGnN/c49UZpKcWumCRlwNBI0phgZKw3dat+QB5O1pLAKEbkKuYxSRmZDt+bVvRxwlfgFqYEC7aH71Y8kTjkRBjOkdc/3EjPIkDIU2/sq/VSTBOEJGpGepQJxogdZHmIGT60SwVgqe4SBufp7I0Nc6ykP7SRHZ qyXvbn4n9dLTXw5yKhIUhsQLx6KUwaNhPNGYEQVwYZNLUFYUftXiMdIIWxsbxVbgr8ceZUE5/WrunfTqDUbRRtlUAUn4Az44AI0wTVogwBg8AiewSt4c56cF+fd+ViMlpxi5xj8gfP5Aw6UmIM=</latexit><latexit sha1_base64="r0BhPvbbivFfpiGlBNBDQ6Gk5HY=">AAACA3icbVBLSwMxGMzWV62vVY+9BIvgqexKQb0VevFYwbWFtpRsNtuG5rEkWbEsPXjxr3jxo OLVP+HNf2O63YO2DgSGme9LMhMmjGrjed9OaW19Y3OrvF3Z2d3bP3APj+60TBUmAZZMqm6INGFUkMBQw0g3UQTxkJFOOGnN/c49UZpKcWumCRlwNBI0phgZKw3dat+QB5O1pLAKEbkKuYxSRmZDt+bVvRxwlfgFqYEC7aH71Y8kTjkRBjOkdc/3EjPIkDIU2/sq/VSTBOEJGpGepQJxogdZHmIGT60SwVgqe4SBufp7I0Nc6ykP7SRHZ qyXvbn4n9dLTXw5yKhIUhsQLx6KUwaNhPNGYEQVwYZNLUFYUftXiMdIIWxsbxVbgr8ceZUE5/WrunfTqDUbRRtlUAUn4Az44AI0wTVogwBg8AiewSt4c56cF+fd+ViMlpxi5xj8gfP5Aw6UmIM=</latexit>
LSTM module
<latexit sha1_base64="EMicCZKTcrtAvR+n0zk9QGu/0Mw=">AAAB+nicbVBNS8NAEN3Ur1q/Yj16WSyCp5JKQb0VvHhQqNjYQhvKZrNpl242YXciLaF/xYsHF a/+Em/+G7dtDtr6YODx3szuzPMTwTU4zrdVWFvf2Nwqbpd2dvf2D+zD8qOOU0WZS2MRq45PNBNcMhc4CNZJFCORL1jbH13P/PYTU5rHsgWThHkRGUgeckrASH273AM2huz2oXWHozhIBZv27YpTdebAq6SWkwrK0ezbX70gpmnEJFBBtO7WnAS8jCjg1LxX6qWaJYSOyIB1DZUkYtrL5rtP8alRAhzGypQEPFd/T2Qk0noS+aYzIjDUy 95M/M/rphBeehmXSQpM0sVHYSowxHgWBA64YhTExBBCFTe7YjokilAwcZVMCLXlk1eJe169qjr39UqjnqdRRMfoBJ2hGrpADXSDmshFFI3RM3pFb9bUerHerY9Fa8HKZ47QH1ifP1YnlCM=</latexit><latexit sha1_base64="EMicCZKTcrtAvR+n0zk9QGu/0Mw=">AAAB+nicbVBNS8NAEN3Ur1q/Yj16WSyCp5JKQb0VvHhQqNjYQhvKZrNpl242YXciLaF/xYsHF a/+Em/+G7dtDtr6YODx3szuzPMTwTU4zrdVWFvf2Nwqbpd2dvf2D+zD8qOOU0WZS2MRq45PNBNcMhc4CNZJFCORL1jbH13P/PYTU5rHsgWThHkRGUgeckrASH273AM2huz2oXWHozhIBZv27YpTdebAq6SWkwrK0ezbX70gpmnEJFBBtO7WnAS8jCjg1LxX6qWaJYSOyIB1DZUkYtrL5rtP8alRAhzGypQEPFd/T2Qk0noS+aYzIjDUy 95M/M/rphBeehmXSQpM0sVHYSowxHgWBA64YhTExBBCFTe7YjokilAwcZVMCLXlk1eJe169qjr39UqjnqdRRMfoBJ2hGrpADXSDmshFFI3RM3pFb9bUerHerY9Fa8HKZ47QH1ifP1YnlCM=</latexit><latexit sha1_base64="EMicCZKTcrtAvR+n0zk9QGu/0Mw=">AAAB+nicbVBNS8NAEN3Ur1q/Yj16WSyCp5JKQb0VvHhQqNjYQhvKZrNpl242YXciLaF/xYsHF a/+Em/+G7dtDtr6YODx3szuzPMTwTU4zrdVWFvf2Nwqbpd2dvf2D+zD8qOOU0WZS2MRq45PNBNcMhc4CNZJFCORL1jbH13P/PYTU5rHsgWThHkRGUgeckrASH273AM2huz2oXWHozhIBZv27YpTdebAq6SWkwrK0ezbX70gpmnEJFBBtO7WnAS8jCjg1LxX6qWaJYSOyIB1DZUkYtrL5rtP8alRAhzGypQEPFd/T2Qk0noS+aYzIjDUy 95M/M/rphBeehmXSQpM0sVHYSowxHgWBA64YhTExBBCFTe7YjokilAwcZVMCLXlk1eJe169qjr39UqjnqdRRMfoBJ2hGrpADXSDmshFFI3RM3pFb9bUerHerY9Fa8HKZ47QH1ifP1YnlCM=</latexit>
Prediction module
<latexit sha1_base64="TONIb0j9q52JrJP8M/YXNM00QjA=">AAACAHicbVA9SwNBEN2LXzF+RW0Em8UgWIU7CahdwMYygmeEJIS9vblkyd7esTsnhiM2/hUbC xVbf4ad/8bNR6GJDwYe783szrwglcKg6347haXlldW14nppY3Nre6e8u3drkkxz8HkiE30XMANSKPBRoIS7VAOLAwnNYHA59pv3oI1I1A0OU+jErKdEJDhDK3XLB22EB8wbGkLBxxKNkzCTMOqWK27VnYAuEm9GKmSGRrf81Q4TnsWgkEtmTMtzU+zkTKPg9r1SOzOQMj5gPWhZqlgMppNPLhjRY6uENEq0LYV0ov6eyFlszDAObGfMs G/mvbH4n9fKMDrv5EKlGYLi04+iTFJM6DgOGgoNHOXQEsa1sLtS3meacbShlWwI3vzJi8Q/rV5U3etapV6bpVEkh+SInBCPnJE6uSIN4hNOHskzeSVvzpPz4rw7H9PWgjOb2Sd/4Hz+AK1elzA=</latexit><latexit sha1_base64="TONIb0j9q52JrJP8M/YXNM00QjA=">AAACAHicbVA9SwNBEN2LXzF+RW0Em8UgWIU7CahdwMYygmeEJIS9vblkyd7esTsnhiM2/hUbC xVbf4ad/8bNR6GJDwYe783szrwglcKg6347haXlldW14nppY3Nre6e8u3drkkxz8HkiE30XMANSKPBRoIS7VAOLAwnNYHA59pv3oI1I1A0OU+jErKdEJDhDK3XLB22EB8wbGkLBxxKNkzCTMOqWK27VnYAuEm9GKmSGRrf81Q4TnsWgkEtmTMtzU+zkTKPg9r1SOzOQMj5gPWhZqlgMppNPLhjRY6uENEq0LYV0ov6eyFlszDAObGfMs G/mvbH4n9fKMDrv5EKlGYLi04+iTFJM6DgOGgoNHOXQEsa1sLtS3meacbShlWwI3vzJi8Q/rV5U3etapV6bpVEkh+SInBCPnJE6uSIN4hNOHskzeSVvzpPz4rw7H9PWgjOb2Sd/4Hz+AK1elzA=</latexit><latexit sha1_base64="TONIb0j9q52JrJP8M/YXNM00QjA=">AAACAHicbVA9SwNBEN2LXzF+RW0Em8UgWIU7CahdwMYygmeEJIS9vblkyd7esTsnhiM2/hUbC xVbf4ad/8bNR6GJDwYe783szrwglcKg6347haXlldW14nppY3Nre6e8u3drkkxz8HkiE30XMANSKPBRoIS7VAOLAwnNYHA59pv3oI1I1A0OU+jErKdEJDhDK3XLB22EB8wbGkLBxxKNkzCTMOqWK27VnYAuEm9GKmSGRrf81Q4TnsWgkEtmTMtzU+zkTKPg9r1SOzOQMj5gPWhZqlgMppNPLhjRY6uENEq0LYV0ov6eyFlszDAObGfMs G/mvbH4n9fKMDrv5EKlGYLi04+iTFJM6DgOGgoNHOXQEsa1sLtS3meacbShlWwI3vzJi8Q/rV5U3etapV6bpVEkh+SInBCPnJE6uSIN4hNOHskzeSVvzpPz4rw7H9PWgjOb2Sd/4Hz+AK1elzA=</latexit>
H
P
<latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVD LSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoePWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzA QqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45 nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFuWKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU 4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVD LSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoePWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzA QqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45 nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFuWKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU 4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVD LSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoePWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzA QqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45 nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFuWKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU 4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit>
CNN
<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit>
Single scale 
original resolution
512⇥ 512px
<latexit sha1_base64="XVa39VNO1z67Cq/lUyFwYpXmj2k=">AAAB/3icbZDNSsNAFIUn/tb6F3Xhws1gEVyVpFTUXcGNywrGFppQJtNJO3QyCTM30hK68VXcu FBx62u4822ctllo64GBj3Pv5c49YSq4Bsf5tlZW19Y3Nktb5e2d3b19++DwQSeZosyjiUhUOySaCS6ZBxwEa6eKkTgUrBUOb6b11iNTmifyHsYpC2LSlzzilICxuvbxhVvzgcdMY0PYBzaCPB1NunbFqToz4WVwC6igQs2u/eX3EprFTAIVROuO66QQ5EQBp4JNyn6mWUrokPRZx6AkZmWQzw6Y4DPj9HCUKPMk4Jn7eyInsdbjODSdM YGBXqxNzf9qnQyiqyDnMs2ASTpfFGUCQ4KnaeAeV4yCGBsgVHHzV0wHRBEKJrOyCcFdPHkZvFr1uurc1SuNepFGCZ2gU3SOXHSJGugWNZGHKJqgZ/SK3qwn68V6tz7mrStWMXOE/sj6/AGN1pVF</latexit><latexit sha1_base64="XVa39VNO1z67Cq/lUyFwYpXmj2k=">AAAB/3icbZDNSsNAFIUn/tb6F3Xhws1gEVyVpFTUXcGNywrGFppQJtNJO3QyCTM30hK68VXcu FBx62u4822ctllo64GBj3Pv5c49YSq4Bsf5tlZW19Y3Nktb5e2d3b19++DwQSeZosyjiUhUOySaCS6ZBxwEa6eKkTgUrBUOb6b11iNTmifyHsYpC2LSlzzilICxuvbxhVvzgcdMY0PYBzaCPB1NunbFqToz4WVwC6igQs2u/eX3EprFTAIVROuO66QQ5EQBp4JNyn6mWUrokPRZx6AkZmWQzw6Y4DPj9HCUKPMk4Jn7eyInsdbjODSdM YGBXqxNzf9qnQyiqyDnMs2ASTpfFGUCQ4KnaeAeV4yCGBsgVHHzV0wHRBEKJrOyCcFdPHkZvFr1uurc1SuNepFGCZ2gU3SOXHSJGugWNZGHKJqgZ/SK3qwn68V6tz7mrStWMXOE/sj6/AGN1pVF</latexit><latexit sha1_base64="XVa39VNO1z67Cq/lUyFwYpXmj2k=">AAAB/3icbZDNSsNAFIUn/tb6F3Xhws1gEVyVpFTUXcGNywrGFppQJtNJO3QyCTM30hK68VXcu FBx62u4822ctllo64GBj3Pv5c49YSq4Bsf5tlZW19Y3Nktb5e2d3b19++DwQSeZosyjiUhUOySaCS6ZBxwEa6eKkTgUrBUOb6b11iNTmifyHsYpC2LSlzzilICxuvbxhVvzgcdMY0PYBzaCPB1NunbFqToz4WVwC6igQs2u/eX3EprFTAIVROuO66QQ5EQBp4JNyn6mWUrokPRZx6AkZmWQzw6Y4DPj9HCUKPMk4Jn7eyInsdbjODSdM YGBXqxNzf9qnQyiqyDnMs2ASTpfFGUCQ4KnaeAeV4yCGBsgVHHzV0wHRBEKJrOyCcFdPHkZvFr1uurc1SuNepFGCZ2gU3SOXHSJGugWNZGHKJqgZ/SK3qwn68V6tz7mrStWMXOE/sj6/AGN1pVF</latexit>
G
Late fusion 
w/ single stream + LSTM
CNN
<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoePUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5p xj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71m qaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpcsUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7 gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit>
Cat
<latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit><latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit><latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit>
P
<latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoe PWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzAQqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFu WKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoe PWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzAQqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFu WKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoe PWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzAQqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFu WKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit>
CNN
<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit> CNN
<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit>
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<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit>
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<latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDild/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaI ZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjO qqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQ DOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDild/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaI ZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjO qqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQ DOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVB NS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDild/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaI ZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjO qqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQ DOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit>
LSTM
<latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit> LSTM
<latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit>
LSTM
<latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit>
Late fusion 
w/ multiple streams + LSTM
J
Cat
<latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit><latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit><latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit>
P
<latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoe PWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzAQqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFu WKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoe PWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzAQqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFu WKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoe PWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzAQqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFu WKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit>
LSTM
<latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit>
LSTM
<latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit> LSTM
<latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit>
LSTM
<latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit><latexit sha1_base64="9Z1R/EHi/xWz0U0JbMcWCWVq7TE=">AAAB6nicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjwoVGxsoQ1ls520S3c3YXcjlNC/4MWDi ld/kTf/jUnbg4qCDwYe780wMy+IBTfWdT+cwtLyyupacb20sbm1vVPe3bszUaIZeiwSke4E1KDgCj3LrcBOrJHKQGA7GF/kfvseteGRatlJjL6kQ8VDzqjNpavb1nW/XKlV3RnI36QCCzT75ffeIGKJRGWZoMZ0a25s/ZRqy5nAaamXGIwpG9MhdjOqqETjp7Nbp+QoUwYkjHRWypKZ+nUipdKYiQyyTkntyPz0cvE3r5vY8MxPuYoTi 4rNF4WJIDYi+eNkwDUyKyYZoUzz7FbCRlRTZrN4Sv8LwTupnlfdm3qlUV+kUYQDOIRjqMEpNOASmuABgxE8wBM8O9J5dF6c13lrwVnM7MM3OG+f822Nqg==</latexit>
CNN1
<latexit sha1_base64="Yg2QesPyKub94otVB9zmaGBnlrM=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0mkUL0VevFUKhhbaEPZbDft0s0m7E6EEvobvHhQ8 eof8ua/cftxUFHwwcDjvRlm5oWpFAZd98MprK1vbG4Vt0s7u3v7B+XDozuTZJpxnyUy0d2QGi6F4j4KlLybak7jUPJOOGnO/c4910Yk6hanKQ9iOlIiEoyilfxmqzXwBuWKV3UXIH+TCqzQHpTf+8OEZTFXyCQ1pue5KQY51SiY5LNSPzM8pWxCR7xnqaIxN0G+OHZGzqwyJFGibSkkC/XrRE5jY6ZxaDtjimPz05uLv3m9DKPLIBcqz ZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n9L/QvAvqldV96ZWadRWaRThBE7hHDyoQwOuoQ0+MBDwAE/w7Cjn0XlxXpetBWc1cwzf4Lx9AmCFjeM=</latexit><latexit sha1_base64="Yg2QesPyKub94otVB9zmaGBnlrM=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0mkUL0VevFUKhhbaEPZbDft0s0m7E6EEvobvHhQ8 eof8ua/cftxUFHwwcDjvRlm5oWpFAZd98MprK1vbG4Vt0s7u3v7B+XDozuTZJpxnyUy0d2QGi6F4j4KlLybak7jUPJOOGnO/c4910Yk6hanKQ9iOlIiEoyilfxmqzXwBuWKV3UXIH+TCqzQHpTf+8OEZTFXyCQ1pue5KQY51SiY5LNSPzM8pWxCR7xnqaIxN0G+OHZGzqwyJFGibSkkC/XrRE5jY6ZxaDtjimPz05uLv3m9DKPLIBcqz ZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n9L/QvAvqldV96ZWadRWaRThBE7hHDyoQwOuoQ0+MBDwAE/w7Cjn0XlxXpetBWc1cwzf4Lx9AmCFjeM=</latexit><latexit sha1_base64="Yg2QesPyKub94otVB9zmaGBnlrM=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0mkUL0VevFUKhhbaEPZbDft0s0m7E6EEvobvHhQ8 eof8ua/cftxUFHwwcDjvRlm5oWpFAZd98MprK1vbG4Vt0s7u3v7B+XDozuTZJpxnyUy0d2QGi6F4j4KlLybak7jUPJOOGnO/c4910Yk6hanKQ9iOlIiEoyilfxmqzXwBuWKV3UXIH+TCqzQHpTf+8OEZTFXyCQ1pue5KQY51SiY5LNSPzM8pWxCR7xnqaIxN0G+OHZGzqwyJFGibSkkC/XrRE5jY6ZxaDtjimPz05uLv3m9DKPLIBcqz ZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n9L/QvAvqldV96ZWadRWaRThBE7hHDyoQwOuoQ0+MBDwAE/w7Cjn0XlxXpetBWc1cwzf4Lx9AmCFjeM=</latexit>
CNN2
<latexit sha1_base64="+nS47kivtNZKKFF3UWUK4g7dndA=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0lLQb0VevFUKhhbaEPZbDft0s0m7E6EEvobvHhQ8 eof8ua/cZv2oKLgg4HHezPMzAsSKQy67odTWFvf2Nwqbpd2dvf2D8qHR3cmTjXjHotlrHsBNVwKxT0UKHkv0ZxGgeTdYNpa+N17ro2I1S3OEu5HdKxEKBhFK3mtdntYH5Yrtaqbg/xNKrBCZ1h+H4xilkZcIZPUmH7NTdDPqEbBJJ+XBqnhCWVTOuZ9SxWNuPGz/Ng5ObPKiISxtqWQ5OrXiYxGxsyiwHZGFCfmp7cQf/P6KYaXfiZUk iJXbLkoTCXBmCw+JyOhOUM5s4QyLeythE2opgxtPqX/heDVq1dV96ZRaTZWaRThBE7hHGpwAU24hg54wEDAAzzBs6OcR+fFeV22FpzVzDF8g/P2CWIIjeQ=</latexit><latexit sha1_base64="+nS47kivtNZKKFF3UWUK4g7dndA=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0lLQb0VevFUKhhbaEPZbDft0s0m7E6EEvobvHhQ8 eof8ua/cZv2oKLgg4HHezPMzAsSKQy67odTWFvf2Nwqbpd2dvf2D8qHR3cmTjXjHotlrHsBNVwKxT0UKHkv0ZxGgeTdYNpa+N17ro2I1S3OEu5HdKxEKBhFK3mtdntYH5Yrtaqbg/xNKrBCZ1h+H4xilkZcIZPUmH7NTdDPqEbBJJ+XBqnhCWVTOuZ9SxWNuPGz/Ng5ObPKiISxtqWQ5OrXiYxGxsyiwHZGFCfmp7cQf/P6KYaXfiZUk iJXbLkoTCXBmCw+JyOhOUM5s4QyLeythE2opgxtPqX/heDVq1dV96ZRaTZWaRThBE7hHGpwAU24hg54wEDAAzzBs6OcR+fFeV22FpzVzDF8g/P2CWIIjeQ=</latexit><latexit sha1_base64="+nS47kivtNZKKFF3UWUK4g7dndA=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0lLQb0VevFUKhhbaEPZbDft0s0m7E6EEvobvHhQ8 eof8ua/cZv2oKLgg4HHezPMzAsSKQy67odTWFvf2Nwqbpd2dvf2D8qHR3cmTjXjHotlrHsBNVwKxT0UKHkv0ZxGgeTdYNpa+N17ro2I1S3OEu5HdKxEKBhFK3mtdntYH5Yrtaqbg/xNKrBCZ1h+H4xilkZcIZPUmH7NTdDPqEbBJJ+XBqnhCWVTOuZ9SxWNuPGz/Ng5ObPKiISxtqWQ5OrXiYxGxsyiwHZGFCfmp7cQf/P6KYaXfiZUk iJXbLkoTCXBmCw+JyOhOUM5s4QyLeythE2opgxtPqX/heDVq1dV96ZRaTZWaRThBE7hHGpwAU24hg54wEDAAzzBs6OcR+fFeV22FpzVzDF8g/P2CWIIjeQ=</latexit>
CNN3
<latexit sha1_base64="MRpyG4vMz4Af3BUF/mK5NMByDRY=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0m1oN4KvXgqFYwttKFstpN26WYTdjdCCf0NXjyoe PUPefPfuGl7UFHwwcDjvRlm5gWJ4Nq47odTWFldW98obpa2tnd298r7B3c6ThVDj8UiVt2AahRcome4EdhNFNIoENgJJs3c79yj0jyWt2aaoB/RkeQhZ9RYyWu2WoPzQblSq7pzkL9JBZZoD8rv/WHM0gilYYJq3au5ifEzqgxnAmelfqoxoWxCR9izVNIItZ/Nj52RE6sMSRgrW9KQufp1IqOR1tMosJ0RNWP908vF37xeasJLP+MyS Q1KtlgUpoKYmOSfkyFXyIyYWkKZ4vZWwsZUUWZsPqX/heCdVa+q7k290qgv0yjCERzDKdTgAhpwDW3wgAGHB3iCZ0c6j86L87poLTjLmUP4BuftE2OLjeU=</latexit><latexit sha1_base64="MRpyG4vMz4Af3BUF/mK5NMByDRY=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0m1oN4KvXgqFYwttKFstpN26WYTdjdCCf0NXjyoe PUPefPfuGl7UFHwwcDjvRlm5gWJ4Nq47odTWFldW98obpa2tnd298r7B3c6ThVDj8UiVt2AahRcome4EdhNFNIoENgJJs3c79yj0jyWt2aaoB/RkeQhZ9RYyWu2WoPzQblSq7pzkL9JBZZoD8rv/WHM0gilYYJq3au5ifEzqgxnAmelfqoxoWxCR9izVNIItZ/Nj52RE6sMSRgrW9KQufp1IqOR1tMosJ0RNWP908vF37xeasJLP+MyS Q1KtlgUpoKYmOSfkyFXyIyYWkKZ4vZWwsZUUWZsPqX/heCdVa+q7k290qgv0yjCERzDKdTgAhpwDW3wgAGHB3iCZ0c6j86L87poLTjLmUP4BuftE2OLjeU=</latexit><latexit sha1_base64="MRpyG4vMz4Af3BUF/mK5NMByDRY=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0m1oN4KvXgqFYwttKFstpN26WYTdjdCCf0NXjyoe PUPefPfuGl7UFHwwcDjvRlm5gWJ4Nq47odTWFldW98obpa2tnd298r7B3c6ThVDj8UiVt2AahRcome4EdhNFNIoENgJJs3c79yj0jyWt2aaoB/RkeQhZ9RYyWu2WoPzQblSq7pzkL9JBZZoD8rv/WHM0gilYYJq3au5ifEzqgxnAmelfqoxoWxCR9izVNIItZ/Nj52RE6sMSRgrW9KQufp1IqOR1tMosJ0RNWP908vF37xeasJLP+MyS Q1KtlgUpoKYmOSfkyFXyIyYWkKZ4vZWwsZUUWZsPqX/heCdVa+q7k290qgv0yjCERzDKdTgAhpwDW3wgAGHB3iCZ0c6j86L87poLTjLmUP4BuftE2OLjeU=</latexit>
CNN4
<latexit sha1_base64="vgydTP692IoUbgnCL0zDdRFc/Rk=">AAAB63icjVDLSgNBEOzxGeMr6tHLYBA8hY0E1FsgF08hgmsCyRJmJ73JkNnZZWZWCEu+wYsHF a/+kDf/xsnjoKJgQUNR1U13V5hKYaznfZCV1bX1jc3CVnF7Z3dvv3RweGeSTHP0eSIT3QmZQSkU+lZYiZ1UI4tDie1w3Jj57XvURiTq1k5SDGI2VCISnFkn+Y1ms1/rl8rVijcH/ZuUYYlWv/TeGyQ8i1FZLpkx3aqX2iBn2goucVrsZQZTxsdsiF1HFYvRBPn82Ck9dcqARol2pSydq18nchYbM4lD1xkzOzI/vZn4m9fNbHQZ5EKlm UXFF4uiTFKb0NnndCA0cisnjjCuhbuV8hHTjFuXT/F/IfjnlauKd1Mr12vLNApwDCdwBlW4gDpcQwt84CDgAZ7gmSjySF7I66J1hSxnjuAbyNsnZQ6N5g==</latexit><latexit sha1_base64="vgydTP692IoUbgnCL0zDdRFc/Rk=">AAAB63icjVDLSgNBEOzxGeMr6tHLYBA8hY0E1FsgF08hgmsCyRJmJ73JkNnZZWZWCEu+wYsHF a/+kDf/xsnjoKJgQUNR1U13V5hKYaznfZCV1bX1jc3CVnF7Z3dvv3RweGeSTHP0eSIT3QmZQSkU+lZYiZ1UI4tDie1w3Jj57XvURiTq1k5SDGI2VCISnFkn+Y1ms1/rl8rVijcH/ZuUYYlWv/TeGyQ8i1FZLpkx3aqX2iBn2goucVrsZQZTxsdsiF1HFYvRBPn82Ck9dcqARol2pSydq18nchYbM4lD1xkzOzI/vZn4m9fNbHQZ5EKlm UXFF4uiTFKb0NnndCA0cisnjjCuhbuV8hHTjFuXT/F/IfjnlauKd1Mr12vLNApwDCdwBlW4gDpcQwt84CDgAZ7gmSjySF7I66J1hSxnjuAbyNsnZQ6N5g==</latexit><latexit sha1_base64="vgydTP692IoUbgnCL0zDdRFc/Rk=">AAAB63icjVDLSgNBEOzxGeMr6tHLYBA8hY0E1FsgF08hgmsCyRJmJ73JkNnZZWZWCEu+wYsHF a/+kDf/xsnjoKJgQUNR1U13V5hKYaznfZCV1bX1jc3CVnF7Z3dvv3RweGeSTHP0eSIT3QmZQSkU+lZYiZ1UI4tDie1w3Jj57XvURiTq1k5SDGI2VCISnFkn+Y1ms1/rl8rVijcH/ZuUYYlWv/TeGyQ8i1FZLpkx3aqX2iBn2goucVrsZQZTxsdsiF1HFYvRBPn82Ck9dcqARol2pSydq18nchYbM4lD1xkzOzI/vZn4m9fNbHQZ5EKlm UXFF4uiTFKb0NnndCA0cisnjjCuhbuV8hHTjFuXT/F/IfjnlauKd1Mr12vLNApwDCdwBlW4gDpcQwt84CDgAZ7gmSjySF7I66J1hSxnjuAbyNsnZQ6N5g==</latexit>
F
Late fusion 
w/ single stream
CNN
<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit>
Cat
<latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit><latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit><latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit>
P
<latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoe PWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzAQqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFu WKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoe PWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzAQqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFu WKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit><latexit sha1_base64="i3Va4qcItgjb0qXbrfXCNvVAt44=">AAAB53icjVDLSgNBEOyNrxhfUY9eBoPgKWxEUG8BLx4TcE0gWWR20puMmZ1dZnqFEPIFXjyoe PWXvPk3Th4HFQULBoqqarqnokxJS77/4RWWlldW14rrpY3Nre2d8u7ejU1zIzAQqUpNO+IWldQYkCSF7cwgTyKFrWh4OfVb92isTPU1jTIME97XMpaCk5OajdtypVb1Z2B/kwos4PLv3V4q8gQ1CcWt7dT8jMIxNySFwkmpm1vMuBjyPnYc1TxBG45nh07YkVN6LE6Ne5rYTP06MeaJtaMkcsmE08D+9Kbib14np/g8HEud5YRazBfFu WKUsumvWU8aFKRGjnBhpLuViQE3XJDrpvS/EoKT6kXVb55W6qeLNopwAIdwDDU4gzpcQQMCEIDwAE/w7N15j96L9zqPFrzFzD58g/f2CRgBjJw=</latexit>
CNN
<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit>
CNN
<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit>
CNN
<latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit><latexit sha1_base64="ShW1PHfXpbXOQxWLdrslYn2rAdk=">AAAB6XicjVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KvXgqFY0ttKFstpt26WYTdidCCf0JXjyoe PUfefPfuGl7UFHwwcDjvRlm5gWJFAZd98MprKyurW8UN0tb2zu7e+X9gzsTp5pxj8Uy1t2AGi6F4h4KlLybaE6jQPJOMGnmfueeayNidYvThPsRHSkRCkbRSjfNVmtQrtSq7hzkb1KBJdqD8nt/GLM04gqZpMb0am6CfkY1Cib5rNRPDU8om9AR71mqaMSNn81PnZETqwxJGGtbCslc/TqR0ciYaRTYzoji2Pz0cvE3r5dieOFnQiUpc sUWi8JUEoxJ/jcZCs0ZyqkllGlhbyVsTDVlaNMp/S8E76x6WXWv65VGfZlGEY7gGE6hBufQgCtogwcMRvAAT/DsSOfReXFeF60FZzlzCN/gvH0COtmNPw==</latexit>
I
Late fusion 
w/ multiple streams
Cat
<latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit><latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit><latexit sha1_base64="KqbbebZMcS8vzbDadPSuhthAiF4=">AAAB6XicjVDLSgNBEOyJrxhfUY9eBoPgKWwkoN4CuXiM6JpAsoTZyWwyZHZ2mekVwpJP8OJBx at/5M2/cfI4qChY0FBUddPdFaZKWvS8D1JYWV1b3yhulra2d3b3yvsHdzbJDBc+T1RiOiGzQkktfJSoRCc1gsWhEu1w3Jz57XthrEz0LU5SEcRsqGUkOUMn3TQZ9suVWtWbg/5NKrBEq19+7w0SnsVCI1fM2m7NSzHImUHJlZiWepkVKeNjNhRdRzWLhQ3y+alTeuKUAY0S40ojnatfJ3IWWzuJQ9cZMxzZn95M/M3rZhhdBLnUaYZC8 8WiKFMUEzr7mw6kERzVxBHGjXS3Uj5ihnF06ZT+F4J/Vr2setf1SqO+TKMIR3AMp1CDc2jAFbTABw5DeIAneCaKPJIX8rpoLZDlzCF8A3n7BJEXjXg=</latexit>
CNN1
<latexit sha1_base64="Yg2QesPyKub94otVB9zmaGBnlrM=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0mkUL0VevFUKhhbaEPZbDft0s0m7E6EEvobvHhQ8 eof8ua/cftxUFHwwcDjvRlm5oWpFAZd98MprK1vbG4Vt0s7u3v7B+XDozuTZJpxnyUy0d2QGi6F4j4KlLybak7jUPJOOGnO/c4910Yk6hanKQ9iOlIiEoyilfxmqzXwBuWKV3UXIH+TCqzQHpTf+8OEZTFXyCQ1pue5KQY51SiY5LNSPzM8pWxCR7xnqaIxN0G+OHZGzqwyJFGibSkkC/XrRE5jY6ZxaDtjimPz05uLv3m9DKPLIBcqz ZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n9L/QvAvqldV96ZWadRWaRThBE7hHDyoQwOuoQ0+MBDwAE/w7Cjn0XlxXpetBWc1cwzf4Lx9AmCFjeM=</latexit><latexit sha1_base64="Yg2QesPyKub94otVB9zmaGBnlrM=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0mkUL0VevFUKhhbaEPZbDft0s0m7E6EEvobvHhQ8 eof8ua/cftxUFHwwcDjvRlm5oWpFAZd98MprK1vbG4Vt0s7u3v7B+XDozuTZJpxnyUy0d2QGi6F4j4KlLybak7jUPJOOGnO/c4910Yk6hanKQ9iOlIiEoyilfxmqzXwBuWKV3UXIH+TCqzQHpTf+8OEZTFXyCQ1pue5KQY51SiY5LNSPzM8pWxCR7xnqaIxN0G+OHZGzqwyJFGibSkkC/XrRE5jY6ZxaDtjimPz05uLv3m9DKPLIBcqz ZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n9L/QvAvqldV96ZWadRWaRThBE7hHDyoQwOuoQ0+MBDwAE/w7Cjn0XlxXpetBWc1cwzf4Lx9AmCFjeM=</latexit><latexit sha1_base64="Yg2QesPyKub94otVB9zmaGBnlrM=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0mkUL0VevFUKhhbaEPZbDft0s0m7E6EEvobvHhQ8 eof8ua/cftxUFHwwcDjvRlm5oWpFAZd98MprK1vbG4Vt0s7u3v7B+XDozuTZJpxnyUy0d2QGi6F4j4KlLybak7jUPJOOGnO/c4910Yk6hanKQ9iOlIiEoyilfxmqzXwBuWKV3UXIH+TCqzQHpTf+8OEZTFXyCQ1pue5KQY51SiY5LNSPzM8pWxCR7xnqaIxN0G+OHZGzqwyJFGibSkkC/XrRE5jY6ZxaDtjimPz05uLv3m9DKPLIBcqz ZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n9L/QvAvqldV96ZWadRWaRThBE7hHDyoQwOuoQ0+MBDwAE/w7Cjn0XlxXpetBWc1cwzf4Lx9AmCFjeM=</latexit>
CNN2
<latexit sha1_base64="+nS47kivtNZKKFF3UWUK4g7dndA=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0lLQb0VevFUKhhbaEPZbDft0s0m7E6EEvobvHhQ8 eof8ua/cZv2oKLgg4HHezPMzAsSKQy67odTWFvf2Nwqbpd2dvf2D8qHR3cmTjXjHotlrHsBNVwKxT0UKHkv0ZxGgeTdYNpa+N17ro2I1S3OEu5HdKxEKBhFK3mtdntYH5Yrtaqbg/xNKrBCZ1h+H4xilkZcIZPUmH7NTdDPqEbBJJ+XBqnhCWVTOuZ9SxWNuPGz/Ng5ObPKiISxtqWQ5OrXiYxGxsyiwHZGFCfmp7cQf/P6KYaXfiZUk iJXbLkoTCXBmCw+JyOhOUM5s4QyLeythE2opgxtPqX/heDVq1dV96ZRaTZWaRThBE7hHGpwAU24hg54wEDAAzzBs6OcR+fFeV22FpzVzDF8g/P2CWIIjeQ=</latexit><latexit sha1_base64="+nS47kivtNZKKFF3UWUK4g7dndA=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0lLQb0VevFUKhhbaEPZbDft0s0m7E6EEvobvHhQ8 eof8ua/cZv2oKLgg4HHezPMzAsSKQy67odTWFvf2Nwqbpd2dvf2D8qHR3cmTjXjHotlrHsBNVwKxT0UKHkv0ZxGgeTdYNpa+N17ro2I1S3OEu5HdKxEKBhFK3mtdntYH5Yrtaqbg/xNKrBCZ1h+H4xilkZcIZPUmH7NTdDPqEbBJJ+XBqnhCWVTOuZ9SxWNuPGz/Ng5ObPKiISxtqWQ5OrXiYxGxsyiwHZGFCfmp7cQf/P6KYaXfiZUk iJXbLkoTCXBmCw+JyOhOUM5s4QyLeythE2opgxtPqX/heDVq1dV96ZRaTZWaRThBE7hHGpwAU24hg54wEDAAzzBs6OcR+fFeV22FpzVzDF8g/P2CWIIjeQ=</latexit><latexit sha1_base64="+nS47kivtNZKKFF3UWUK4g7dndA=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0lLQb0VevFUKhhbaEPZbDft0s0m7E6EEvobvHhQ8 eof8ua/cZv2oKLgg4HHezPMzAsSKQy67odTWFvf2Nwqbpd2dvf2D8qHR3cmTjXjHotlrHsBNVwKxT0UKHkv0ZxGgeTdYNpa+N17ro2I1S3OEu5HdKxEKBhFK3mtdntYH5Yrtaqbg/xNKrBCZ1h+H4xilkZcIZPUmH7NTdDPqEbBJJ+XBqnhCWVTOuZ9SxWNuPGz/Ng5ObPKiISxtqWQ5OrXiYxGxsyiwHZGFCfmp7cQf/P6KYaXfiZUk iJXbLkoTCXBmCw+JyOhOUM5s4QyLeythE2opgxtPqX/heDVq1dV96ZRaTZWaRThBE7hHGpwAU24hg54wEDAAzzBs6OcR+fFeV22FpzVzDF8g/P2CWIIjeQ=</latexit>
CNN3
<latexit sha1_base64="MRpyG4vMz4Af3BUF/mK5NMByDRY=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0m1oN4KvXgqFYwttKFstpN26WYTdjdCCf0NXjyoe PUPefPfuGl7UFHwwcDjvRlm5gWJ4Nq47odTWFldW98obpa2tnd298r7B3c6ThVDj8UiVt2AahRcome4EdhNFNIoENgJJs3c79yj0jyWt2aaoB/RkeQhZ9RYyWu2WoPzQblSq7pzkL9JBZZoD8rv/WHM0gilYYJq3au5ifEzqgxnAmelfqoxoWxCR9izVNIItZ/Nj52RE6sMSRgrW9KQufp1IqOR1tMosJ0RNWP908vF37xeasJLP+MyS Q1KtlgUpoKYmOSfkyFXyIyYWkKZ4vZWwsZUUWZsPqX/heCdVa+q7k290qgv0yjCERzDKdTgAhpwDW3wgAGHB3iCZ0c6j86L87poLTjLmUP4BuftE2OLjeU=</latexit><latexit sha1_base64="MRpyG4vMz4Af3BUF/mK5NMByDRY=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0m1oN4KvXgqFYwttKFstpN26WYTdjdCCf0NXjyoe PUPefPfuGl7UFHwwcDjvRlm5gWJ4Nq47odTWFldW98obpa2tnd298r7B3c6ThVDj8UiVt2AahRcome4EdhNFNIoENgJJs3c79yj0jyWt2aaoB/RkeQhZ9RYyWu2WoPzQblSq7pzkL9JBZZoD8rv/WHM0gilYYJq3au5ifEzqgxnAmelfqoxoWxCR9izVNIItZ/Nj52RE6sMSRgrW9KQufp1IqOR1tMosJ0RNWP908vF37xeasJLP+MyS Q1KtlgUpoKYmOSfkyFXyIyYWkKZ4vZWwsZUUWZsPqX/heCdVa+q7k290qgv0yjCERzDKdTgAhpwDW3wgAGHB3iCZ0c6j86L87poLTjLmUP4BuftE2OLjeU=</latexit><latexit sha1_base64="MRpyG4vMz4Af3BUF/mK5NMByDRY=">AAAB63icjVBNS8NAEJ3Ur1q/qh69LBbBU0m1oN4KvXgqFYwttKFstpN26WYTdjdCCf0NXjyoe PUPefPfuGl7UFHwwcDjvRlm5gWJ4Nq47odTWFldW98obpa2tnd298r7B3c6ThVDj8UiVt2AahRcome4EdhNFNIoENgJJs3c79yj0jyWt2aaoB/RkeQhZ9RYyWu2WoPzQblSq7pzkL9JBZZoD8rv/WHM0gilYYJq3au5ifEzqgxnAmelfqoxoWxCR9izVNIItZ/Nj52RE6sMSRgrW9KQufp1IqOR1tMosJ0RNWP908vF37xeasJLP+MyS Q1KtlgUpoKYmOSfkyFXyIyYWkKZ4vZWwsZUUWZsPqX/heCdVa+q7k290qgv0yjCERzDKdTgAhpwDW3wgAGHB3iCZ0c6j86L87poLTjLmUP4BuftE2OLjeU=</latexit>
CNN4
<latexit sha1_base64="vgydTP692IoUbgnCL0zDdRFc/Rk=">AAAB63icjVDLSgNBEOzxGeMr6tHLYBA8hY0E1FsgF08hgmsCyRJmJ73JkNnZZWZWCEu+wYsHF a/+kDf/xsnjoKJgQUNR1U13V5hKYaznfZCV1bX1jc3CVnF7Z3dvv3RweGeSTHP0eSIT3QmZQSkU+lZYiZ1UI4tDie1w3Jj57XvURiTq1k5SDGI2VCISnFkn+Y1ms1/rl8rVijcH/ZuUYYlWv/TeGyQ8i1FZLpkx3aqX2iBn2goucVrsZQZTxsdsiF1HFYvRBPn82Ck9dcqARol2pSydq18nchYbM4lD1xkzOzI/vZn4m9fNbHQZ5EKlm UXFF4uiTFKb0NnndCA0cisnjjCuhbuV8hHTjFuXT/F/IfjnlauKd1Mr12vLNApwDCdwBlW4gDpcQwt84CDgAZ7gmSjySF7I66J1hSxnjuAbyNsnZQ6N5g==</latexit><latexit sha1_base64="vgydTP692IoUbgnCL0zDdRFc/Rk=">AAAB63icjVDLSgNBEOzxGeMr6tHLYBA8hY0E1FsgF08hgmsCyRJmJ73JkNnZZWZWCEu+wYsHF a/+kDf/xsnjoKJgQUNR1U13V5hKYaznfZCV1bX1jc3CVnF7Z3dvv3RweGeSTHP0eSIT3QmZQSkU+lZYiZ1UI4tDie1w3Jj57XvURiTq1k5SDGI2VCISnFkn+Y1ms1/rl8rVijcH/ZuUYYlWv/TeGyQ8i1FZLpkx3aqX2iBn2goucVrsZQZTxsdsiF1HFYvRBPn82Ck9dcqARol2pSydq18nchYbM4lD1xkzOzI/vZn4m9fNbHQZ5EKlm UXFF4uiTFKb0NnndCA0cisnjjCuhbuV8hHTjFuXT/F/IfjnlauKd1Mr12vLNApwDCdwBlW4gDpcQwt84CDgAZ7gmSjySF7I66J1hSxnjuAbyNsnZQ6N5g==</latexit><latexit sha1_base64="vgydTP692IoUbgnCL0zDdRFc/Rk=">AAAB63icjVDLSgNBEOzxGeMr6tHLYBA8hY0E1FsgF08hgmsCyRJmJ73JkNnZZWZWCEu+wYsHF a/+kDf/xsnjoKJgQUNR1U13V5hKYaznfZCV1bX1jc3CVnF7Z3dvv3RweGeSTHP0eSIT3QmZQSkU+lZYiZ1UI4tDie1w3Jj57XvURiTq1k5SDGI2VCISnFkn+Y1ms1/rl8rVijcH/ZuUYYlWv/TeGyQ8i1FZLpkx3aqX2iBn2goucVrsZQZTxsdsiF1HFYvRBPn82Ck9dcqARol2pSydq18nchYbM4lD1xkzOzI/vZn4m9fNbHQZ5EKlm UXFF4uiTFKb0NnndCA0cisnjjCuhbuV8hHTjFuXT/F/IfjnlauKd1Mr12vLNApwDCdwBlW4gDpcQwt84CDgAZ7gmSjySF7I66J1hSxnjuAbyNsnZQ6N5g==</latexit>
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Fig. 2. Used architectures. Model complexity and run time are specified in Table 1.
location. Each patch is processed on a separated branch of a CNN, yielding
multiple-scale features which are then combined for the final prediction. Instead
of extracting multiple patches at different scales, Kong et al. [12] use a CNN
with a 2-dimensional long-short term (LSTM) architecture [4] to learn spatial
dependencies of image patches and their neighbours. Incorporating multi-scale
and contextual information into a patch-wise classification scheme is still an
open problem. A systematic comparison of different network architectures is
necessary to establish how visual context should be utilised in whole slide image
segmentation.
3 Methods
Comparative methods. The 10 different architectures that are being used
in this study are presented in Figure 2. These can be categorised into three
groups: 1) those that operates at a particular image resolution (A, B, C, D,
and H), 2) those that fuse information at multiple resolutions before passing
through a neural network (also known as early fusion approach, E), and 3) those
that combine multi-scale output features from the networks before prediction
(late fusion; F, G, I, and J). Two different approaches to late fusion are being
considered. Architectures G and J apply an LSTM unit for integrating the multi-
scale information, while methods F and I fuse the features as is. By using the
same CNN for all scales (F & G) we test if it is beneficial to share features. In
contrast, separate CNNs are being learnt for each spatial scale (I & J).
With the exception of model H the same CNN architecture is used to com-
pare how the different approaches utilise the multi-scale context. It consists of 4
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layers, where each layer starts with convolution of size 4×4, followed by a batch
normalisation and rectify linear unit activation before downsampling. In method
H, there are instead 8 of these convolutional layers. After these layers, the fea-
ture responses are fed to 2 fully connected layers, each with 512 hidden neural
units. Dropout is employed after each fully connected layer. A linear classifer is
used in the final layer of the network. The spatial dimensions of an input images
in all methods is 64 × 64, except method H which uses large high-resolution
images (512× 512) as input. The LSTM layer has a hidden state of size 512. See
Supplementary Material for the detailed definition of each model.
The data are separated into 56% for training, 14% for validation, and 30%
for testing at the patient level. The methods are trained using ADAM optimiser
[13] with an initial learning rate of 0.0002. The training processed is stopped
once the validation loss is no longer improving. Otherwise, the training is abort
after 100 epochs.
Datasets. Two datasets are employed for quantitative evaluation. Prostate:
the dataset consists of 4 tissue classes, including benign, lumen, stroma, and
normal. Image patches are extracted from 28 whole slide images at 4 resolutions
(2.5×, 5×, 10×, and 20×). This implies that there are 4 images at an individ-
ual image location. There are no patches from the same whole slide image that
appear in more than one of the training, validation, and test partitions. All an-
notations were provided by an expert prostate pathologist. In total, there are
41,442 patches at each scale before augmentation (lumen 8361, stroma 14547,
benign 12,016, and tumour 6,518) Breast: this publically available dataset [6]
consists of 4 tissue classes, namely normal, benign, in situ, and invasive. There
are approximately 100 images in each classes. Training and test partitions are
provided by the authors. Here, we extracted patches at 4 resolutions: 1.25×,
2.5×, 5×, and 10×. For each resolution, there are 27,060 patches before aug-
mentation (normal 6,616, benign 7,050, in situ 8239, and invasive 5,155).
Performance evaluation. Since the segmentation problem is treated as a
patch-based classification in this study, we consider an F1-measure for the per-
formance evaluation. F1-measure is mathematically equivalent to the Dice index,
a standard measure for segmentation accuracy. Due to the stochastic nature in
the training process of the algorithms, we trained each approach 3 times, and
in the evaluation, we use the average value of true positives, false positives, and
false negatives across the 3 runs.
4 Results and Discussion
The results summarised in Table 1 provide some clear indication that includ-
ing information from multiple different scales (E, F, G, I, and J) improves seg-
mentation performance. When ranked with respect to performance, approaches
that operate on a fixed resolution are clearly inferior. Rather than simply re-
porting out top performance with respect to each tissue category, we would like
to highlight approaches that perform consistently well. A colour code is used in
Table 1 to mark how each method relates to the top performer. In addition, we
compute an accumulative rank.
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Table 1. Classification accuracy as measured by the F1-measure. Bold indi-
cates the best performance. Green, blue, yellow, and red colour codings indicate that
the results are within 97.5%, 95%, 90%, and 85% of the best performance, respectively.
This colour coding scheme can be used to rank the methods (bold = 1, green = 2, blue
= 3, yellow = 4, red = 5, and no colour = 6). The overall ranking is summarised by
the rank-sum. A total running time is measured on the test set of the prostate cancer
data.
Dataset Class
Method
A B C D E F G H I J
Prostate
Lumen 0.728 0.663 0.705 0.716 0.739 0.738 0.748 0.713 0.722 0.758
Stroma 0.797 0.855 0.849 0.790 0.875 0.869 0.884 0.891 0.862 0.883
Benign 0.508 0.646 0.712 0.717 0.734 0.745 0.766 0.763 0.765 0.782
Tumour 0.562 0.653 0.629 0.579 0.699 0.687 0.728 0.746 0.674 0.712
Breast
Normal 0.501 0.468 0.523 0.513 0.509 0.603 0.573 0.252 0.241 0.323
Benign 0.453 0.468 0.482 0.444 0.410 0.369 0.423 0.489 0.333 0.437
InSitu 0.468 0.476 0.486 0.533 0.615 0.614 0.581 0.286 0.311 0.452
Invasive 0.401 0.477 0.430 0.540 0.557 0.548 0.576 0.520 0.446 0.580
Rank-sum (Prostate) 20 19 17 19 13 13 8 8 12 7
Rank-sum (Breast) 22 21 19 18 16 13 14 18 24 18
Total rank-sum 42 40 36 37 29 26 22 26 36 25
No. of parameters 7.2M 7.2M 7.2M 7.2M 7.3M 8.0M 10.1M 19.8M 28.9M 31.0M
Running time (s) 7.16 7.16 7.16 7.16 7.21 7.61 7.62 35.59 7.60 7.70
While model H yields the top performance for selected classes, it also per-
forms rather poorly on others. Given that this model performs extremely well
on detecting stroma in prostate tissue, one could argue that it specialises on
capturing certain texture patters extremly well. When comparing models G and
J we can make some interesting observations. On the given data sets model G
performs consistently well in all of the tissue classes and has the lowest accumu-
lative rank. Only considering the prostate samples model J is clearly the best.
However, the performance of this model degrades on the breast cancer cases.
Here, the interplay between model complexity and size of the data set needs to
be taken into account. Later we discuss this issue in more detail. Overall, these
results support our hypothesis that visual context and scale matters in histology
image classification problems.
Dataset size and makeup. It is crucial to mention that we observe a high
degree of visual variation within each class in the breast cancer data. But each of
these categories only contains a limited number of instances. This has two major
consequences. When compared to the prostate experiments, all of the methods
perform worse. More importantly, the breast cancer data set disadvantages more
complex architectures. For example, consider method I and its counterpart with
a significantly smaller number of parameters, method F. There is a dramatic
drop in the performance of method I in relative to that of method F in most of
the tissue classes. The same behaviour can be observed across a pair of methods
J and G and a pair H and D in some of the tissue classes. This is why we need
to interpret the results obtained on this breast data set with great caution.
Feature integration. From Table 1, the models which utilise a LSTM unit
(G and J) perform better than their counterparts with no LSTM (F and I) in
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Fig. 3. Resilience to noise. The percentage change in the F1-measure at different
noise levels of model E (in red) and model G (in green) is shown. The performance at
the zero noise level is used as a reference. On each scale, an image is randomly replaced
by a noisy image (∼ N (·|µ = 127,σ2 = 1)) with probability p ∈ {0.1, 0.3, 0.5}
most of the cases. Importantly, the LSTM unit also improves the resilience to
noise. The direct comparison between models E and G shown in Figure 3 shows
the percentage change in the F1-measure when we contaminate the images with
noise. As one would expect, G is more resilient to noise as the percentage of
reduction in the performance is consistently smaller than that of strategy E
across tissue classes in both datasets.
Computation efficiency vs accuracy. Especially when working on whole side
images, computational efficiency needs to be taken into account. Here, memory
usage and running time are important factors. In terms of the number of param-
eters, methods E, F and G and have a significantly lower number of parameters
than H, I, and J. Based on the trend observed in the prostate dataset there is
a possibility that when trained on more samples and longer methods I and J
will yield an even better performance. On the other hand, methods E, F, G,
I, and J run significantly faster than H (Table 1). In the medical context, the
cost of running time has more weight than the cost of memory usage (number of
parameters). As such, method H, which operates on the highest image resolution
and full image dimensions, is considered very costly without offering significant
improvement in the performance.
Table 2. Effect of the order of image scales. F1-measures of the method with
a single stream of CNN and LSTM (G) subjected to different sequences of the image
scale orders.
Dataset Class
Order
Low → High High → Low Random Bidirectional
Prostate
Lumen 0.719 0.737 0.750 0.756
Stroma 0.874 0.881 0.889 0.891
Benign 0.790 0.779 0.787 0.776
Tumour 0.750 0.706 0.724 0.734
Breast
Normal 0.573 0.588 0.590 0.609
Benign 0.423 0.419 0.409 0.374
InSitu 0.581 0.567 0.545 0.561
Invasive 0.576 0.567 0.541 0.548
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A B C
Fig. 4. Segmentation example. This whole slide segmentation was obtained with
architecture G on one prostate cancer sample. Benign, tumour, lumen, and stroma
regions are highlighted in orange, yellow, green, and purple. Note that the background
white region is intentionally highlighted in green. Figures B and C correspond to the
areas marked by rectangles in figure A and B.
Sensitivity of method G to the order of image scales. To inspect whether
the order of image scales affects the performance, we considered the following
sequences of scale orders: 1) low to high, 2) high to low, 3) random (5× →
2.5× → 20× → 10× for the prostate and 2.5× → 1.25× → 10× → 5× for
the breast dataset), and 4) bidirectional (low ↔ high). From Table 2, there is
no strong difference between F1-measures produced by different experimental
conditions. This implies that the performance of the method G does not depend
on the order of the image scales.
5 Conclusions
To address the lack of comprehensive annotations we cast the segmentation
problem as a patch-based classification rather than semantic segmentation task.
In summary we conclude:
– Visual context: Our results support the claim that incorporating larger
context produces superior results.
– Feature integration: LSTM units effectively capture the dependencies be-
tween different scales and generally improves performance. LSTMs are re-
silient to noise and not sensitive to the order of inputs.
– Dataset design: Small datasets typically do not represent the true variation
of the data. Real clinical samples should be used for validation.
In addition, we have introduced a computationally efficient model (G) which
performs well on various different tissue categories. Visual inspection of the seg-
mentation results on whole slide images of this approach also looks highly en-
couraging (Figure 4). To overcome the problem of insuffient training data we aim
at establish a standard dataset which includes data and annotation from mul-
tiple institutions. In addition to the manual annotation, immunohistochemistry
staining will be considered to provide biological ground truth.
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Input - scale 1 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Convolution 2D (64, 3, 4, 4)
[-1, 64, 32, 32]
Leaky ReLU 
 slope = 0.2
[-1, 128, 16, 16]
Convolution 2D (128, 64, 4, 4)
[-1, 128, 16, 16]
Batch Normalization 2D (128)
[-1, 128, 16, 16]
Leaky ReLU 
 slope = 0.2
[-1, 256, 8, 8]
Convolution 2D (256, 128, 4, 4)
[-1, 256, 8, 8]
Batch Normalization 2D (256)
[-1, 256, 8, 8]
Leaky ReLU 
 slope = 0.2
[-1, 512, 4, 4]
Convolution 2D (512, 256, 4, 4)
[-1, 512, 4, 4]
Batch Normalization 2D (512)
[-1, 512, 4, 4]
Leaky ReLU 
 slope = 0.2
[-1, 512, 1, 1]
Convolution 2D (512, 512, 4, 4)
[-1, 512]
[-1, 512]
Linear (512, 512)
Dropout 
 p = 0.2
Linear (4, 512)
Output [-1, 4]
Fig. 1. Network definition of the model A, B, C, and D.
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Input - scale 1 
 [-1, 3, 64, 64]
[-1, 12, 64, 64]
Input - scale 2 
 [-1, 3, 64, 64]
Input - scale 3 
 [-1, 3, 64, 64]
Input - scale 4 
 [-1, 3, 64, 64] Concatenation
Convolution 2D (64, 12, 4, 4) 
 stride = 2
[-1, 64, 32, 32]
[-1, 64, 32, 32]
Leaky ReLU 
 slope = 0.2
[-1, 128, 16, 16]
Convolution 2D (128, 64, 4, 4) 
 stride = 2
[-1, 128, 16, 16]
Batch Normalization 2D (128)
[-1, 128, 16, 16]
Leaky ReLU 
 slope = 0.2
[-1, 256, 8, 8]
Convolution 2D (256, 128, 4, 4) 
 stride = 2
[-1, 256, 8, 8]
Batch Normalization 2D (256)
[-1, 256, 8, 8]
Leaky ReLU 
 slope = 0.2
[-1, 512, 4, 4]
Convolution 2D (512, 256, 4, 4) 
 stride = 2
[-1, 512, 4, 4]
Batch Normalization 2D (512)
[-1, 512, 4, 4]
Leaky ReLU 
 slope = 0.2
[-1, 512, 1, 1]
Convolution 2D (512, 512, 4, 4) 
 stride = 2
[-1, 512]
[-1, 512]
Linear (512, 512)
Dropout 
 p = 0.2
Linear (4, 512)
Output [-1, 4]
Fig. 2. Network definition of the model E.
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Input - scale 1 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Input -  scale 2 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Input -  scale 3 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Input -  scale 4 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Convolution 2D (64, 3, 4, 4) 
 stride = 2
[-1, 64, 32, 32] [-1, 64, 32, 32] [-1, 64, 32, 32] [-1, 64, 32, 32]
Leaky ReLU 
 slope = 0.2
[-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16]
Convolution 2D (128, 64, 4, 4) 
 stride = 2
[-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16]
Batch Normalization 2D (128)
[-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16]
Leaky ReLU 
 slope = 0.2
[-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8]
Convolution 2D (256, 128, 4, 4) 
 stride = 2
[-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8]
Batch Normalization 2D (256)
[-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8]
Leaky ReLU 
 slope = 0.2
[-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4]
Convolution 2D (512, 256, 4, 4) 
 stride = 2
[-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4]
Batch Normalization 2D (512)
[-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4]
Leaky ReLU 
 slope = 0.2
[-1, 512, 1, 1] [-1, 512, 1, 1] [-1, 512, 1, 1] [-1, 512, 1, 1]
Convolution 2D (512, 512, 4, 4) 
 stride = 2
[-1, 2048]
Concatenation
[-1, 512]
Linear (512, 2048)
Dropout 
 p = 0.2
[-1, 512]Linear (4, 512)
Output [-1, 4]
Fig. 3. Network definition of the model F.
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Input - scale 1 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Input -  scale 2 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Input -  scale 3 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Input -  scale 4 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Convolution 2D (64, 3, 4, 4) 
 stride = 2
[-1, 64, 32, 32] [-1, 64, 32, 32] [-1, 64, 32, 32] [-1, 64, 32, 32]
Leaky ReLU 
 slope = 0.2
[-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16]
Convolution 2D (128, 64, 4, 4) 
 stride = 2
[-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16]
Batch Normalization 2D (128)
[-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16]
Leaky ReLU 
 slope = 0.2
[-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8]
Convolution 2D (256, 128, 4, 4) 
 stride = 2
[-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8]
Batch Normalization 2D (256)
[-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8]
Leaky ReLU 
 slope = 0.2
[-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4]
Convolution 2D (512, 256, 4, 4) 
 stride = 2
[-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4]
Batch Normalization 2D (512)
[-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4]
Leaky ReLU 
 slope = 0.2
[-1, 512, 1, 1] [-1, 512, 1, 1] [-1, 512, 1, 1] [-1, 512, 1, 1]
Convolution 2D (512, 512, 4, 4) 
 stride = 2
LSTM 
 input = [-1, 512] 
 hidden = [-1, 512]
LSTM 
 input = [-1, 512] 
 hidden = [-1, 512]
LSTM 
 input = [-1, 512] 
 hidden = [-1, 512]
LSTM 
 input = [-1, 512] 
 hidden = [-1, 512]
[-1, 2048]
Concatenation
[-1, 512]
Linear (512, 2048)
Dropout 
 p = 0.2
[-1, 512]Linear (4, 512)
Output [-1, 4]
Fig. 4. Network definition of the model G.
6 Sirinukunwattana et al. MICCAI’2018
Input - scale 1 
 [-1, 3, 512, 512]
[-1, 64, 256, 256]
[-1, 64, 256, 256]
Convolution 2D (64, 3, 4, 4) 
 stride = 2
[-1, 128, 128, 128]
Leaky ReLU 
 slope = 0.2
[-1, 128, 128, 128]
[-1, 128, 128, 128]
Batch Normalization 2D (128)
[-1, 256, 64, 64]
Convolution 2D (128, 64, 4, 4) 
 stride = 2
Leaky ReLU 
 slope = 0.2
[-1, 256, 64, 64]
[-1, 256, 64, 64]
[-1, 512, 32, 32]
Convolution 2D (256, 128, 4, 4) 
 stride = 2
Batch Normalization 2D (256)
Leaky ReLU 
 slope = 0.2
[-1, 512, 32, 32]
Convolution 2D (512, 256, 4, 4) 
 stride = 2
Leaky ReLU 
 slope = 0.2
[-1, 512, 32, 32]
Batch Normalization 2D (512)
[-1, 512, 16, 16]
[-1, 512, 16, 16]
Convolution 2D (512, 512, 4, 4) 
 stride = 2
Batch Normalization 2D (512)
[-1, 512, 16, 16]
Leaky ReLU 
 slope = 0.2
[-1, 512, 8, 8]
Convolution 2D (512, 512, 4, 4) 
 stride = 2
[-1, 512, 8, 8]
Batch Normalization 2D (512)
[-1, 512, 8, 8]
Leaky ReLU 
 slope = 0.2
[-1, 512, 4, 4]
Convolution 2D (512, 512, 4, 4) 
 stride = 2
[-1, 512, 4, 4]
Batch Normalization 2D (512)
[-1, 512, 4, 4]
Leaky ReLU 
 slope = 0.2
[-1, 512, 1, 1]
Convolution 2D (512, 512, 4, 4) 
 stride = 2
[-1, 512]
[-1, 512]
Linear (512, 512)
Dropout 
 p = 0.2
Linear (4, 512)
Output [-1, 4]
Fig. 5. Network definition of the model H.
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Input - scale 1 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Input -  scale 2 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Input -  scale 3 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Input -  scale 4 
 [-1, 3, 64, 64]
[-1, 64, 32, 32]
Convolution 2D (64, 3, 4, 4) 
 stride = 2
Convolution 2D (64, 3, 4, 4) 
 stride = 2
Convolution 2D (64, 3, 4, 4) 
 stride = 2
Convolution 2D (64, 3, 4, 4) 
 stride = 2
[-1, 64, 32, 32] [-1, 64, 32, 32] [-1, 64, 32, 32] [-1, 64, 32, 32]
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
[-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16]
Convolution 2D (128, 64, 4, 4) 
 stride = 2
Convolution 2D (128, 64, 4, 4) 
 stride = 2
Convolution 2D (128, 64, 4, 4) 
 stride = 2
Convolution 2D (128, 64, 4, 4) 
 stride = 2
[-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16]
Batch Normalization 2D (128) Batch Normalization 2D (128) Batch Normalization 2D (128) Batch Normalization 2D (128)
[-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16] [-1, 128, 16, 16]
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
[-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8]
Convolution 2D (256, 128, 4, 4) 
 stride = 2
Convolution 2D (256, 128, 4, 4) 
 stride = 2
Convolution 2D (256, 128, 4, 4) 
 stride = 2
Convolution 2D (256, 128, 4, 4) 
 stride = 2
[-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8]
Batch Normalization 2D (256) Batch Normalization 2D (256) Batch Normalization 2D (256) Batch Normalization 2D (256)
[-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8] [-1, 256, 8, 8]
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
[-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4]
Convolution 2D (512, 256, 4, 4) 
 stride = 2
Convolution 2D (512, 256, 4, 4) 
 stride = 2
Convolution 2D (512, 256, 4, 4) 
 stride = 2
Convolution 2D (512, 256, 4, 4) 
 stride = 2
[-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4]
Batch Normalization 2D (512) Batch Normalization 2D (512) Batch Normalization 2D (512) Batch Normalization 2D (512)
[-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4] [-1, 512, 4, 4]
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
[-1, 512, 1, 1] [-1, 512, 1, 1] [-1, 512, 1, 1] [-1, 512, 1, 1]
Convolution 2D (512, 512, 4, 4) 
 stride = 2
Convolution 2D (512, 512, 4, 4) 
 stride = 2
Convolution 2D (512, 512, 4, 4) 
 stride = 2
Convolution 2D (512, 512, 4, 4) 
 stride = 2
[-1, 2048]
Concatenation
[-1, 512]
Linear (512, 2048)
Dropout 
 p = 0.2
[-1, 512] Linear (4, 512)
Output [-1, 4]
Fig. 6. Network definition of the model I.
Input - scale 1 
 [-1, 3, 64, 64]
[-1, 64, 32, 32] Input -  scale 2  [-1, 3, 64, 64]
[-1, 64, 32, 32] Input -  scale 3  [-1, 3, 64, 64]
[-1, 64, 32, 32] Input -  scale 4  [-1, 3, 64, 64]
[-1, 64, 32, 32]
Convolution 2D (64, 3, 4, 4) 
 stride = 2
Convolution 2D (64, 3, 4, 4) 
 stride = 2
Convolution 2D (64, 3, 4, 4) 
 stride = 2
Convolution 2D (64, 3, 4, 4) 
 stride = 2
[-1, 64, 32, 32]
[-1, 64, 32, 32]
[-1, 64, 32, 32]
[-1, 64, 32, 32]
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
[-1, 128, 16, 16]
[-1, 128, 16, 16]
[-1, 128, 16, 16]
[-1, 128, 16, 16]
Convolution 2D (128, 64, 4, 4) 
 stride = 2
Convolution 2D (128, 64, 4, 4) 
 stride = 2
Convolution 2D (128, 64, 4, 4) 
 stride = 2
Convolution 2D (128, 64, 4, 4) 
 stride = 2
[-1, 128, 16, 16]
[-1, 128, 16, 16]
[-1, 128, 16, 16]
[-1, 128, 16, 16]
Batch Normalization 2D (128)
Batch Normalization 2D (128)
Batch Normalization 2D (128)
Batch Normalization 2D (128)
[-1, 128, 16, 16]
[-1, 128, 16, 16]
[-1, 128, 16, 16]
[-1, 128, 16, 16]
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
[-1, 256, 8, 8]
[-1, 256, 8, 8]
[-1, 256, 8, 8]
[-1, 256, 8, 8]
Convolution 2D (256, 128, 4, 4) 
 stride = 2
Convolution 2D (256, 128, 4, 4) 
 stride = 2
Convolution 2D (256, 128, 4, 4) 
 stride = 2
Convolution 2D (256, 128, 4, 4) 
 stride = 2
[-1, 256, 8, 8]
[-1, 256, 8, 8]
[-1, 256, 8, 8]
[-1, 256, 8, 8]
Batch Normalization 2D (256)
Batch Normalization 2D (256)
Batch Normalization 2D (256)
Batch Normalization 2D (256)
[-1, 256, 8, 8]
[-1, 256, 8, 8]
[-1, 256, 8, 8]
[-1, 256, 8, 8]
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
[-1, 512, 4, 4]
[-1, 512, 4, 4]
[-1, 512, 4, 4]
[-1, 512, 4, 4]
Convolution 2D (512, 256, 4, 4) 
 stride = 2
Convolution 2D (512, 256, 4, 4) 
 stride = 2
Convolution 2D (512, 256, 4, 4) 
 stride = 2
Convolution 2D (512, 256, 4, 4) 
 stride = 2
[-1, 512, 4, 4]
[-1, 512, 4, 4]
[-1, 512, 4, 4]
[-1, 512, 4, 4]
Batch Normalization 2D (512)
Batch Normalization 2D (512)
Batch Normalization 2D (512)
Batch Normalization 2D (512)
[-1, 512, 4, 4]
[-1, 512, 4, 4]
[-1, 512, 4, 4]
[-1, 512, 4, 4]
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
Leaky ReLU 
 slope = 0.2
[-1, 512, 1, 1]
[-1, 512, 1, 1]
[-1, 512, 1, 1]
[-1, 512, 1, 1]
Convolution 2D (512, 512, 4, 4) 
 stride = 2
Convolution 2D (512, 512, 4, 4) 
 stride = 2
Convolution 2D (512, 512, 4, 4) 
 stride = 2
Convolution 2D (512, 512, 4, 4) 
 stride = 2
LSTM 
 input = [-1, 512] 
 hidden = [-1, 512]
LSTM 
 input = [-1, 512] 
 hidden = [-1, 512]
LSTM 
 input = [-1, 512] 
 hidden = [-1, 512]
LSTM 
 input = [-1, 512] 
 hidden = [-1, 512]
[-1, 2048]
Concatenation
[-1, 512]
Linear (512, 2048)
Dropout 
 p = 0.2
[-1, 512] Linear (4, 512)
Output [-1, 4]
Fig. 7. Network definition of the model J.
